This paper investigates the African financial development and financial inclusion gaps relative to other peer developing countries. Using a set of variables related to financial development and inclusion, we first estimate the gaps between African countries and other developing countries with similar degrees of economic development. Then, we explore the determinants of financial development and inclusion and find that population density appears to be considerably more important for financial development and inclusion in Africa than elsewhere. We then show evidence that a recent innovation in financial services, mobile banking, has helped to overcome infrastructural problems and improve financial access. JEL CODES: G2; O1; R2.
Introduction
Although most sub-Saharan African countries have undergone extensive financial sector reforms in the last two decades, their financial sectors remain under-developed, even relative to the standards of developing countries. Liquid liabilities and private credit in African financial sectors averaged below 40 and 25 percent of GDP, respectively, in 2011, substantially below that in other regions of the developing world (see Table 1 ). In terms of financial inclusion, the percentage of Sub-Saharan Africans older than 15, who had an account with or a loan from a formal financial institution, were about 25 and 5 percent, respectively, in 2011 (see Table 2 ). Only developing countries from the Middle East and North Africa exhibited similar patterns.
There is little academic research that addresses underperformance of the financial sector reforms in Africa and what could be improved. This paper is part of a new research agenda addressing key issues at the heart of African financial development and financial inclusion.
We have three goals. First, we assess whether financial development and financial inclusion gaps exist in Africa, using other developing countries as a benchmark. We also assess whether any such gaps are closing over time. Second, we identify factors that have more pronounced impact on financial development in Africa than in other developing countries.
Third, we document recent innovations and financial services, such as mobile banking, which can help overcome infrastructural deficiencies to improve financial access (see Table   3 )
To calibrate the financial development and financial inclusion 'gaps' between Africa and other developing countries, we first analyze the determinants of financial development and financial inclusion in other developing countries (low and middle-income countries) via regression models based on prior research. We use the regression coefficients to generate predicted levels of financial development and financial inclusion for sub-Saharan African countries. We then compare those predicted levels with the actual levels of financial development in the African countries. We find that the majority of African countries have lower levels of financial development and financial inclusion than would be predicted based on their fundamentals. Those benchmarking regressions also indicate that population density is more strongly associated with financial development and financial inclusion in Africa than in other developing countries. If frequent interactions among firms, households, and investors are a necessary condition for business transactions, and hence financial development and financial inclusion, then our results are plausible in that many African countries have relatively scattered populations and poor roads.
In this analysis we focus on financial development and financial inclusion measures from 2007 to 2011, but our findings are similar to those from our previous research which is based on the narrower dimension of African financial development for the period 1990 . In particular, the existence of development gaps and the importance of population density in explaining African financial development were also evident in the earlier period. When we broaden the dimension of African finance beyond the traditional banking sector development indicators, our evidence indicates that gaps exist in financial inclusion as well relative to other peer non-African low income countries. At the same time, the evidence presented here shows that the financial development gaps are closing somewhat, especially in terms of savings. Moreover, by expanding our indicators of financial development to include new measures of financial inclusion we offer a more nuanced account of the progress made so far and the challenges that remain.
Our paper, therefore, contributes to an emerging literature on the usage of financial services in Africa, which pays particular attention to financial product innovations and alternative delivery channels (for standard financial products). For example, our own recent research on Kenya shows how Equity Bank's branching expansion to underserved areas and a strategy to attract minority-speaking clients by communicating with them in their native tongue brought about substantial increases in the probability of having a bank account (5-10 percentage points relative to an initial level of 14% banked in 2006) and more modest increases in the share of Kenyans with formal loans (Allen et al., 2012) .
Experimental studies based on randomized controlled trials (RCTs) show that female shopkeepers in rural Kenya (Dupas and Robinson, 2011) and tobacco farmers in Malawi (Brune et al., 2011) used commitment savings accounts that enabled them to credibly claim that they could not divert funds to outside demands to grow their businesses more rapidly than business owners in the control group. In the case of tobacco farmers, they also changed their inputs and production methods.
Another area where Africa has seen substantial recent progress is electronic payments. Mtransfer systems facilitate financial transactions via mobile phones, allowing users to deposit and withdraw cash from an account that is accessible by mobile handset. Users can store value in the account and transfer value between users via text messages, menu commands, and personal identification numbers (Aker and Mbiti, 2010) . The most famous of these systems is M-Pesa in Kenya. Launched in 2007 by the Kenyan mobile network operator, Safaricom, the mobile payments wallet had 15 million registered users by early 2012. Recent analyses show that M-Pesa use has brought about a substantial decline in the costs of sending transfers and a substantial increase in their volume (especially remittances), a greater likelihood of being formally banked, and decreased the use of informal savings mechanisms (Mbiti and Weil, 2011; Jack and Suri, 2010) .
Another example comes from Niger, where an M-transfer system is providing a more costeffect means of implementing a cash transfer program to villages suffering from the effects of drought. Experimental evidence shows that the program substantially reduced the cost of distributing and obtaining the cash transfers (Aker et al., 2011) . Households also used their transfers to purchase a more diverse set of goods, increased the diversity of their diets, depleted fewer assets, and grew a wider variety of crops (including marginal crops typically grown by women). Both the time savings for recipients of these M-transfers and the added security and privacy of electronic transfers are likely to be driving these effects.
In this paper, we look for confirmation of these trends by updating our financial development benchmarking analysis to a more recent period, and by expanding the set of dependent variables to include measures of financial inclusion based on surveys of users of financial services. In particular, having established population density as a key factor for financial development and inclusion in Africa, we explore whether innovations in financial services, such as mobile banking, have helped to overcome sparse populations and infrastructural problems and improve financial access.
To evaluate the use of mobile telephones in financial transactions, we run regressions on the determinants of the share of adults that use mobile phones to send money, receive money, and make payments. We run these regressions for all middle and low income countries, but we augment these specifications to include dummy variables by region. We find that, controlling for a large set of country-level variables, the use of mobile phones to send and receive money is significantly more prevalent in Sub-Saharan African countries than in the rest of the developing world. These results indicate that technological advances, such as mobile banking, have been an avenue to facilitate broader financial inclusion.
The remainder of the paper is organized as follows. Section 2 describes the empirical strategy and data. Section 3 reports the African financial development and financial inclusion gaps.
Section 4 explores whether the determinants of financial development and inclusion are different in Africa than in the rest of the developing world. Section 5 provides evidence on the effects of mobile banking on usage of financial services, while Section 6 concludes.
Empirical Strategy and Data
The main objectives of this study are threefold. The first goal is to benchmark African financial development and financial inclusion relative to a set of variables that have been robustly associated with financial development in countries outside of Africa, especially in low and middle income countries. The second goal is to explore whether the determinants of financial development and inclusion in Africa are the same as those in the rest of the developing world. The final goal is to examine whether financial innovations, such as mobile banking, have helped to overcome the underdevelopment of financial markets and relative lack of financial inclusion in Africa. Below, we explain the methodology and data that we use in this paper to achieve our goals.
Basic Determinants of Financial Development and Inclusion
We employ regression analysis to examine the level and variation of financial development and financial inclusion across countries, relying on some of the same variables that have been used to study the links between financial development and growth (Levine, 2005 
Financial Development Measures
In our analysis we use two standard indicators of financial development, namely the ratio of liquid liabilities in the banking system to GDP and the ratio of credit to the private sector to GDP. The choice of these variables is based on the approach taken in Beck et al. (2008) .
Under this approach, the potential financial development indicators are ranked on the following criteria: (a) the directness of their linkages to welfare, (b) the goodness of fit of regressions that explain variation in them, (c) their coverage in terms of countries and years, and, (d) the degree to which an indicator is stable within a country from year to year, but varies substantially across countries. Moreover, these variables are robustly associated with long-run economic growth (Levine 2005; Levine, Loayza, and Beck, 2000 
Financial Inclusion Measures
In this study, we employ five measures of financial inclusion. The first is the percentage of adults that have an account at a formal financial institution. The second is the percentage of adults that had a loan from a financial institution in the year prior to the survey. The last three variables are related to the use of mobile telephones in financial transactions. They are the percentage of adults using mobile telephones to send money, to receive money, and to pay bills. We use these variables to explore whether mobile banking has exhibited deeper penetration in Africa than elsewhere.
All variables related to financial inclusion are taken from the World Bank Global Financial Inclusion (Global Findex) Database, which measures how people in 148 countries save, borrow, make payments and manage risk. This database was recently released and therefore only covers the year 2011.
Explanatory Variables
In the choice of the explanatory variables for financial development and financial inclusion, we rely on previous studies, in particular those on the finance-growth nexus (e.g., Levine, 2005) and from other studies that analyze the determinants of financial development (e.g., Beck et. al, 2008; Cull and Effron, 2008) . These studies regress indicators of financial development on a set of variables that describe the environment in which such development takes place, but that are exogenous to that process such as population size and density, natural resources and a dummy variable for offshore financial centers. They also include per capita income as an exogenous regressor, claiming that its effect on financial development is contemporaneous while the effect of financial development on income is lagged. We expand further the set of regressors by including macroeconomic variables and broad measures of institutional development. Below we briefly discuss the economic intuition underlying our explanatory variables:
Population: A larger population should spur financial development due to scale and networking effects that make provision of financial services more efficient in larger economies.
Population density: We measure population density by the number of residents per square kilometer. It should have a positive impact on financial development and financial inclusion in part because it is easier for financial institutions to accumulate savings when a higher number of potential depositors have easy access to them.
Natural Resources: An abundance of natural resources may have a negative effect on financial development and financial inclusion via the so-called "resource curse." 3 We measure the intensity of a country's reliance on natural resources by using a comprehensive approach that measures resource abundance based on trade indicators rather than solely on oil exports: ∑ Where k є{pretroleum, forest, tropical, animal, cereal, raw material}. The key advantage of this approach is that this measure of net exports is available for most countries and, as
shown by Lederman and Maloney (2008) , is more closely linked to actual natural resource reserves than other trade-based endowment measures.
Offshore Centers: The financial sectors of offshore centers are typically much larger than their economies would otherwise warrant. We measure this effect with a dummy variable for offshore financial centers and we expect it to be positively related to financial development and financial inclusion.
GDP Per Capita:
Per capita income is expected to be positively linked to financial development and financial inclusion, because the volume and the sophistication of financial activities demanded is greater in richer countries and, on the supply side, richer economies can better exploit scale economies in the provision of financial services.
Growth:
The effect of real growth on financial development is ambiguous. On the one hand, countries with rapid growth may be associated with greater financial development and financial inclusion. On the other hand, countries with higher levels of development, as reflected in GDP per capita, tend to have slower growth according to 'conditional convergence' (Levine and Renelt, 1992; Easterly and Levine, 1997) . Because financial development is highly correlated with per capita income, real growth may be negatively correlated with our measures of financial development and inclusion.
Inflation: On the private credit side, inflation should slow financial development if it makes loan contracting over extended periods more difficult. Inflation could also have a dampening effect on liquid liabilities, making depositors more hesitant to place their savings in the formal financial system for fear of not being able to get them back quickly enough.
Therefore, we expect the coefficient for inflation to be negative in our regressions.
KKM Index:
We include in the regression the KKM Index, which is the measure of broad institutional development created by Kaufmann, Kraay, and Maztruzzi (2007) . Institutional development has been found to foster financial development in developing countries (Cull and Effron, 2008) , and thus we expect a positive coefficient for KKM in our regressions.
Manufacturing / GDP:
We include the share of GDP generated by the manufacturing sector.
Industrial sectors that are relatively more in need of finance tend to grow faster in countries with well-developed financial sectors (Rajan and Zingales, 1998 ). Manufacturing encompasses a broad variety of activities that tend to rely heavily on external finance so that we expect countries with a large manufacturing sector to have well-developed complementary financial institutions. We therefore expect a positive coefficient for manufacturing in our regressions.
Secondary/Primary enrollment: Finally, we want to measure the impact of risk management on financial development. The idea is that a lack of capacity in risk management may be a deterrent to banking sector development and broader financial sector development. Because measuring financial capabilities across countries directly is not possible, we proxy risk management capability with the ratio of secondary to primary school enrollment and we expect its coefficient to be positive. Our argument is that risk management capability is fundamentally a question of human capital development and thus of talented financial people.
The summary statistics for all variables used in this study appear in Table 4 . We divide our sample between middle and low income countries other than Sub-Saharan African countries.
The table shows that the mean values for the financial development and financial inclusion indicators (except for mobile financial transactions) are uniformly lower in Africa than in the rest of the developing world. We also see some marked differences in the explanatory variables between Africa and the rest of the developing world (e.g., population and population density).
The African Financial Development and Financial Inclusion Gaps
To benchmark African financial development and financial inclusion, we estimate Equation
(1) for countries outside Africa, which enables us to predict what African financial development and inclusion should be based on the experience of these other countries.
Specifically, we first run the regressions excluding Sub-Saharan African countries, and we derive out-of-sample predictions for African financial development and inclusion. Then we compare these predictions with the actual levels of African financial development and inclusion to measure the gaps. Tables 5 and 6 present our models for low and middle income countries (excluding Sub-Sahara Africa).
The results for Equation (1) using our measures of financial development as the dependent variables are presented in Table 5 . Columns 1 and 3 report our estimates for the specification with a limited set of regressors as a benchmark. All coefficients have the expected sign and some of them are statistically significant. GDP per capita and the Offshore Financial Center dummy variable are significantly positively associated with both indicators of financial development, and population density and natural resources are also significant in the private credit regression.
When we include macroeconomic, institutional, and other explanatory variables in Columns 2 and 4, the Offshore Financial Center variable is again positively associated with both liquid liabilities and private credit (as a percentage of the GDP). Inflation is negatively linked to liquid liabilities to GDP and Natural Resources is negatively related to private credit to GDP. Our proxy for the degree of institutional development, as represented by the KKM index, is positive and highly significant in the private credit to GDP regression. This result provides support for the notion that broad institutional development helps to foster financial development.
The results for Equation (1) using measures of financial inclusion as the dependent variables are presented in Table 6 . 
Predicted Versus Actual African Financial Development and Financial Inclusion
We now use the regression coefficients in Tables 5 and 6 To provide additional context for interpreting these gaps, the next sections look at whether the factors in our base models relate to African financial development differently than to financial development in the rest of the world.
Are the Determinants of African Financial Development and Financial Inclusion Different?
So far we have defined under-development in African financial sectors in terms of the determinants of financial development and financial inclusion in other parts of the developing world. However, the course of African financial sector development and financial inclusion might depend on a different set of factors than those that have been important elsewhere. While we are reluctant to accept that African financial sectors have a distinct model of development, it seems plausible that some factors may be somewhat more or less important in the African context. To see whether this is indeed the case, as a first Table 5 are .12 to .40. However, for 1990-2006, R-squared statistics were similar, ranging from 0.14 to 0.43 (see Allen et al, forthcoming, Table 3 ).
step, we estimate Equation (1) for the sample of African countries. Note that this method essentially accepts that the level of financial development and financial inclusion in Africa is lower than that in the rest of the developing world, and then tries to explain variation around the African mean based on the explanatory variables in our base models. Still, the results are instructive. Tables 7 and 8 report the determinants of financial development and financial inclusion in Sub-Saharan African countries. Several coefficients are significant at standard confidence levels and all of these have the expected sign. Perhaps the most important difference between Africa and the rest of the developing world is that population density is much more strongly linked to both financial development and financial inclusion than it was elsewhere in the world. Moreover, our proxy for natural resources is strongly negatively linked to financial 
The Impact of Mobile Banking on Financial Development and Inclusion in Africa
Having established population density as a key factor for financial development and financial inclusion in Africa we explore whether innovations and financial services, such as mobile banking, have helped to overcome the financial gaps in Africa. As noted, the development of mobile banking in Africa started in Kenya with M-Pesa, which is a mobile phone-based service that greatly facilitates money transfers and remittances by the poor. It has been used primarily to transfer money between individuals rather than as a vehicle for saving.
According to the World Bank Global Financial Inclusion (Global Findex) Dataset, by 2011 67% and 60% of the adult population in Kenya used mobile telephones to receive and send money, respectively. Mobile banking spread quickly in Kenya thanks, in part, to the fact that the operator of M-PESA, Safaricom, controls two-thirds of the telecoms market in Kenya.
However, as shown in Table 9 , mobile banking has also taken off in other African countries such as Angola, Republic of Congo, Nigeria, Somalia, Sudan and Uganda. Africa than in the rest of the developing world. This result is robust even after controlling for our full set of country-variables. However, the penetration of mobile telephones to pay bills has not been stronger in Africa than in the rest of the developing world.
In all, the regression results in this section are consistent with the notion that mobile banking has advanced more rapidly in Africa than in other parts of the developing world (though not in terms of bill payment). Time will tell whether the initial inroads in terms of sending and receiving money via mobile phones will lead to deeper forms of financial inclusion (i.e., including savings accounts, loans, and other financial services such as insurance).
Conclusions
The available evidence provides a convincing linkage between financial development and economic development. Yet the level of financial development and financial inclusion remain very low in Africa based on standard indicators of banking development.
Benchmarking based on the correlates of financial development and financial inclusion in other developing countries reveals a substantial gap between predicted and actual levels of African financial development and inclusion.
Population density appears to be more important in Africa than elsewhere. Presumably, bank branch penetration figures remain low in Africa because of difficulties in achieving minimum viable scale in sparsely populated, low-income areas. Therefore, technological advances, such as mobile banking, that enable users of financial services to be located far away from their financial institutions, have provided a promising way to facilitate African financial development and financial inclusion outside major cities, a topic that has been studied in the context of Kenya, where the mobile payments services of M-PESA are now widely used (Mbiti and Weill, 2010; Jack and Suri, 2010) .
At the same time, mobile banking has so far proven a success only within the context of sending and receiving money. While that could change, it seems likely that greater financial inclusion in terms of savings products, credit, and other financial services will require new approaches on the part of financial services providers. The experience of Equity Bank in
Kenya provides one such example, and Equity Bank's more recent experience with agent banking, which employs small retailers as agents that can collect deposits, issue withdrawals, and process loan payments, provides another example. In addition, though we did not examine it in this paper, microfinance institutions have substantially increased their outreach in Africa over the past decade (Jarotschkin, 2013) . In short, substantial gains in African financial inclusion and development are likely to require an array of new services, delivery channels, and providers, though there are signs that that process is already taking hold. 
Appendix

Loan from a financial institution
Account at a formal financial institution Table 7 Regressions on Financial Development for the sample of Sub-Saharan African countries
This table presents OLS regressions of percentage of people with an account at a formal financial institution on the set of country-level variables listed below. This table reports the models for the sample of Sub-Saharan African countries (including and excluding South Africa). ***, **, and * indicate significance at the 1%, 5% and 10% levels, respectively.
(1) Predicted Values
